Carbamylated erythropoietin ameliorates hypoxia-induced cognitive and behavioral defects with the generation of choline acetyltransferase-positive neurons.
Carbamylated erythropoietin (CEPO) is attracting widespread interest because of its neuroprotective effects without influencing erythropoiesis. Here we show that CEPO, unlike EPO, does not stimulate erythropoiesis. Both CEPO and EPO inhibit the death/apoptosis of neurons in the hypoxic model of primary neurons and induce neuron proliferation and differentiation in hypoxic mice. Hypoxic mice show apparent memory deficits at 3 and 30 days after hypoxia. The administration of CEPO/EPO significantly improves cognitive and behavioral defects after hypoxic insults. Further investigation shows that CEPO/EPO induces neuron proliferation and differentiation and promotes the generation of choline acetyltransferase (ChAT)(+) neurons in hypoxic mice. Phosphorylated AKT was colabeled with ChAT(+) neurons and coexpressed in bromodeoxyuridine-positive cells, suggesting that the PI3K/AKT pathway may play a pivotal role in CEPO/EPO-cholinergic neuron generation. These results reveal that CEPO/EPO ameliorates hypoxia-induced cognitive and behavioral defects possibly through the generation of ChAT-positive neurons.